D-1609 



INVENTOR'S INFORMATION SHEET 



Inventor : 



Name 

Address 
Nationality 



Kouji Ogino 

2438, Ogasawara, Minami-Alps-shi , Yamanashi-ken, Japan 
Japanese 



Name 
Address 

Nationality 



Eiichi Kubo 

6110 - 1 , Ichikawadaimon-cho , Nishi - Yat sushi ro- gun , 

Yamanashi-ken, Japan 

Japanese 



Title of the Invention D-1609 
CONTROL DEVICE 

Background of the Invention and Related Art Statement 
5 The present invention relates to a control device equipped 

with an electrically erasable programmable read only memory 
(EEPROM) or a flash memory capable of electronically Writing and 
erasing a program and data for controlling an electronic device 
in commercial and industrial use. 

10 Conventionally, program data stored in an EPROM 

(electrically programmable read only memory) have been widely 
used for controlling an operation of an electronic device. The 
EPROM is a non-volatile type memory, and can store data even 
after the power is turned off. Therefore, the EPROM is suitable 

15 for a memory device for storing a program or reference data for 
executing a program. In the EPROM, it is not possible to 
electrically erase the stored content and to write a new program 
or data. Accordingly, when the program or data is changed, it 
is necessary to replace with the EPROM having the new program or 

20 data. 

For this reason, recently in the technical field of a 
control device for controlling an electronic device in 
commercial and industrial use, there has been widely used a 
single chip microcomputer (hereinafter referred to as single 
25 chip computer) , in which a CPU and an EEPROM or a flash memory 
are arranged in an integrated circuit on one chip. In the 
single chip computer, it is not necessary to connect to an 
external RAM or ROM. Accordingly, it is possible to access to 
an internal memory at a high speed. The single chip computer 
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also has superior resistance against a line noise from an 
external source and an irradiated noise. 

The EEPROM and flash memory, i.e. an improved EEPROM, 
(hereinafter, the EEPROM and flash memory are referred simply as 
5 EEPROM) are non-volatile memories capable of storing data even 
without electrical power similar to the EPROM described above. 
Accordingly, the EEPROM can store data that required backup in 
case of power outage such as a program and function setting data 
of the CPU for controlling a device. Also, as opposed to the 
10 EPROM, the EEPROM is cable of electrically writing or erasing 
data. Accordingly, it is easy to write a program data when the 
program or setting data needs to correct a program bug or to 
upgrade . 

Therefore, in the control device, an external device with 
15 an external memory medium wherein a writing program is stored is 
connected to a control substrate provided with the single chip 
computer. Then, an operator manually operates a dipswitch to 
execute the writing program stored in the external memory medium 
to write a program and data. 
20 When a program in the EEPROM on the single chip computer is 

written, it is necessary to provide a dedicated apparatus for 
writing, thereby making it difficult to handle . 

In order to solve this problem, Japanese Patent Publication 
(Kokai) No. 11-234491 has disclosed a control device in which a 
25 socket is provided on a substrate for mounting an EPROM for 
storing a writing program, so that the writing program stored in 
the EPROM is executed manually through an external operation. 
In the conventional control device, it is necessary to select a 
mode switch through the manual operation to execute the writing 
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operation using the CPU arranged in the single chip computer, 
thereby making the operation troublesome. 

When the single chip computer is not connected to a writing 
unit or the EPROM, an error may occur in executing the writing 
5 process through the manual operation, thereby making it 
troublesome to handle the writing unit or EPROM. In the EEPROM, 
when a new program and setting data are written, it i's necessary 
to confirm whether the new program and setting data are written 
correctly through the writing process. 

10 Japanese Patent Publication (Kokai) No. 08-30517 has 

disclosed a method for verifying whether a new program, data and 
setting data for writing are correctly written to the EEPROM. 
According to the method, a data region for storing a program and 
data, and a check region corresponding to the data region for 

15 storing check data to check the program and data are formed in a 
memory area of the EEPROM. In the control program for 

controlling the writing process to the EEPROM, a step is 
provided for obtaining a sum of the new programs and data to be 
stored in the data region whenever the EEPROM data is changed. 

20 A result obtained in the step is compared to the check data 
stored in the check region, so that it is verified that the new 
program and data stored in the data region are written correctly. 

As disclosed in Japanese Patent Publication (Kokai) No. 
10-333992, the EEPROM is provided therein with a data region for 

25 storing a program and data, a check region for storing check 
data for checking the program and data, and an Adjusting data 
region for storing adjusting data preset such that the check 
data become specific values relative to a device. The specific 
values are compared to data obtained by adding the adjusting 

30 data to a sum of a first byte of the new program or data stored 



in the data region, so that it is verified whether the new 
program and data are suitable for the device. 

In the verification method described above, when the 
writing is interrupted, there is a problem that it is determined 
5 that the writing is conducted correctly despite the interruption 
depending on the new programs and data. 

In the verification method disclosed in Japanese Patent 
Publication (Kokai) No. 08-30517, when the writing suddenly 
stops during the writing process for the new program or data, 
10 the check data in the EEPROM is cleared, or FF is written in an 
8-bit register. Accordingly, when the sum of the newly written 
program and data is FF, it is difficult to verify whether the 
writing is conducted correctly. 

In the verification method disclosed in Japanese Patent 
15 Publication (Kokai) No. 10-333992, when the sum of the data 
interrupted while writing and matches to sum of the data when 
written correctly, i.e. the adjusted value of FF, it is 
difficult to verify whether the writing is conducted correctly. 

An erroneous program or data due to the failed writing is 
20 executed as the correct program and data. In this case, the 
device may not operate correctly, or may operate in an 
uncontrolled state to cause damage, thereby causing a problem. 

In view of the problems described above, an object of the 
present invention is to provide a control device for writing a 
25 control program and data, in which it is automatically verified 
. that the program and data in an EEPROM are in a state that the 
program and data can be rewritten. 

Another object of the present invention is to provide a 
control device capable of determining whether the program and 
30 data are written correctly and whether the writing operation is 
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completed correctly when the program and data to be stored in 
EEPROM are rewritten. 

Further objects and advantages of the invention will be 
apparent from the. following description of the invention. 

5 

Summary of the Invention 

In order to achieve the objects described above,' a control 
device includes connecting means for connecting an external 
memory medium; and non-volatile memory means having at least one 

10 memory region in which data can be electrically rewritten. The 
memory means includes a first memory region for storing control 
program data; a second memory region for storing connection 
judgment program data; and a third memory region for storing 
writing program data. The connection judgment program is 

15 executed to determine whether the external memory medium is 
connected. The writing program is executed to rewrite the 
control program data stored in the first memory region with the 
external memory medium data stored in the external memory medium 
Accordingly, it is possible to automatically detect that 

20 the external memory medium is connected. When it is detected 
that the external memory medium is connected, the control 
program data stored in the external memory medium is 
automatically written to the memory means in the control device, 
thereby making it easy to write data to the memory means on the 

25 control device. 

Further, a fourth memory region may be provided for storing 
compatibility judgment program data for determining whether the 
external memory medium data are correct and compatible to the 
device. The apparatus executes the connection judgment program 

30 to confirm that the external memory medium is connected, and 



executes the compatibility judgment program to confirm that the 
external memory medium data stored in the external memory means 
are correct. Then, the writing program is executed to write all 
or a portion of the operation control program data stored in the 
first memory region of the memory means according to the 
external memory medium data stored in the external memory medium, 
Accordingly, it is automatically determined ' that the 
external memory medium is connected and the external memory 
medium data stored in the external memory means are correct 
before the writing program is executed. The writing program is 
executed according to the result of the judgment. As a result, 
it is possible to write only the operation control program data 
compatible with the electronic device, and only the correct 
operation control program data to the memory means in the 
control device. 

Further, the control device may be provided with a first 
judging means for judging whether the data written to the memory 
means are correct, and a second judging means for judging 
whether the writing means write the data to the memory means 
correctly- Accordingly, when the data in the memory region of 
the memory means are replaced with the data of the external 
memory medium, it is possible to confirm that the operation 
control program data are written correctly after the writing 
process and that the writing process is completed normally, 
thereby controlling the electronic device using only the correct 
operation control programs. ' 

Brief Description of the Drawings 

FIG. 1 is a sectional view showing an automatic document 
feeder according to an embodiment of the present invention; 



FIG. 2 is a plan view showing the automatic document feeder 
according to the embodiment of the present invention in a state 
that a portion of an external cover is removed from the 
automatic document feeder and a control substrate with a single 
5 chip computer (control unit) mounted thereupon is exposed; 

FIG- 3 is a block diagram showing the control unit of the 
automatic document feeder and a surrounding structure thereof 
according to the embodiment of the present invention; 

FIG. 4 is a view showing a control substrate with the 
10 single chip computer mounted thereon of the automatic document 
feeder according to the embodiment of the present invention; 

FIG. 5 is a diagram showing an address map of a memory 
region to which a CPU of the control unit accesses in the 
automatic document feeder according to the embodiment of the 
15 present invention; 

FIG. 6 is a flow chart showing a writing operation using a 
control program in the automatic document feeder according to 
the embodiment of the present invention; 

FIG. 7 is a flow chart showing the writing operation using 
20 the control program in the automatic document feeder according 
to the embodiment of the present invention; 

FIG- 8 is. a flow chart showing the writing operation using 
the control program in the automatic document feeder according 
to the embodiment of the present invention; 
25 FIG. 9 is a flow chart showing the writing operation using 

the control program in the automatic document feeder according 
to the embodiment of the present invention; 

FIG. 10 is a flow chart showing the writing operation using 
the control program in the automatic document feeder according 
30 to the embodiment of the present invention; 



FIG. 11 is a flow chart showing the writing operation using 
the control program in the automatic document feeder according 
to the embodiment of the present invention; and 

FIG. 12 is a data map for explaining check data for 
5 checking the writing operation in the control unit of the 
automatic document feeder according to the embodiment of the 
present invention. , 

Detailed Description of Preferred Embodiments 

10 Hereunder, embodiments of the present invention will be 

explained with reference to the accompanying drawings. An 
automatic document feeder is an example of an electronic device 
with an EEPROM. FIG. 1 is a sectional view of the automatic 
document feeder according to the embodiment of the present 

15 invention. FIG. 2 is a plan view showing the automatic document 
feeder according to the embodiment of the present invention in a 
state that a portion of an external cover is removed from the 
automatic document feeder and a control substrate with a single 
chip computer (control unit) mounted thereupon is exposed. 

20 As shown in FIG. 1, an automatic document feeder 100 picks 

up an original stacked on a sheet stacking tray 110 using a kick 
roller 120. The paper feed roller 121 and separating member 122 
separate the originals into a single sheet. After the original 
is aligned with a pair of register rollers 123, the original is 

25 transported, to a platen glasis 201, and is read at a reading 
position on the platen glass 201. The original is , discharged to 
a discharge tray 111 with a pair of discharge rollers 124. A 
pair of transport rollers 125 transports the original to the 
platen glass 201, A pair of transport rollers 126 transports 

30 the original from the platen glass 201. 



As shown in FIG. 2, the automatic document feeder 100 is 
equipped with a control substrate 40 on an outer cover 101 
thereof. The control substrate 40 is mounted with a single chip 
computer (control unit 30), an electrical circuit (not shown) 
5 such as a drive circuit for operating a motor to drive the 
rollers, and an IC socket 41 to which an EPROM 34 is mounted as 
an external memory medium. The EPROM 34 (described later) is 
easily mounted to or dismounted from the IC socket 41 on the 
control substrate 40 by removing a portion of the external cover 
10 101. 

FIG. 3 is a block diagram showing the control unit of the 
automatic document feeder and a surrounding structure thereof 
according to the embodiment of the present invention. FIG. 4 is 
a view showing a control substrate with the single chip computer 

15 mounted thereon of the automatic document feeder according to 
the embodiment of the present invention. The control unit 30 
and the surrounding structure will be explained in detail with 
reference to FIG. 3 and FIG. 4. 

The control unit 30 is formed of a single chip computer 

20 with a peripheral LSI and a memory formed therein. The control 
unit 30 is equipped with a CPU 31 for controlling the device to 
be controlled; an EEPROM 31 (memory that electrically writes a 
control program) for storing various control programs for 
executing operations; and a RAM 33 for temporarily storing data 

25 generated during a process in the CPU 31 and a signal from a 
plurality of sensors 38 or an image reading app)aratus. The 
single chip computer 30 is mounted on a printed circuit board 40 
as shown in FIG. 4. 

An EPROM 34 is provided for storing a new control program 

30 to be written to the control program in the EEPROM 32. 



Specifically, the EPROM 34 is an external memory medium for 
storing data for writing. When it is necessary to write the new 
program to the EEPROM 32, the EPROM 34 is mounted on the IC 
socket 41 on the printed circuit board 40 shown in FIG. 4. The 
5 CPU31 is configured to access to the EPROM 34 via an address bus 
and data bus. The CPU 31 executes the control program stored in 
the EEPROM 32 based on information from each of the ' sensors 38 
or an external device (not shown) to control a display apparatus 
39 for displaying a status of an actuator 37 such as a motor and 
10 the device. 

The EEPROM 32 and the EPROM 34 will be explained next in 
detail. The EEPROM 32 is a flash memory capable of electrically 
writing a program and data as described above. As shown in FIG. 
3, the EEPROM 32 is provided with storage areas, i.e. an area A 

15 for storing initial data, an area B for storing a control 
program, and an area C for storing various check data. The area 
A is a protected area, and stores various programs to be 
executed when the power is turned on and not to be rewritten. 
The startup program stored in area A includes an initial program 

20 for initial processing; a connection judgment processing program 
for determining whether the EPROM 34 is mounted on the IC socket 
41; a writing data check processing program for checking whether 
the new data stored in EPROM 34 is compatible when the control 
program is written; a delete processing program for deleting the 

25 control program stored in the EEPROM 32; a writing program for 
writing the data of the new control program stored in an area E 
in the EPROM 34 to the area B in the EEPROM 32; a first writing 
data check processing program for checking whether the data is 
written correctly after the control program is written; and a 

30 second writing data check processing program for checking the 
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control program when the power is turned on. An error- 
processing program is also stored for displaying an error when 
the error occurs in the programs. 

The EEPROM 32 stores check data 1 in the area A for 
5 verifying the control program data using the first writing data 
check processing program and the second writing data check 
processing program. A variety of other programs arid data are 
stored in the area A to operate the device without hindrance. A 
variety of control programs and data are stored in the area B of 

10 EEPROM 32 for executing operations. An erase processing program 
and a write processing program are executed to erase content of 
the control programs in a state that the EPROM 34 is mounted in 
the IC socket 41 on the printed circuit board, and the new 
control program stored in the area E in the EPROM is written to 

15 the area B. 

The area C in the EEPROM 32 is a memory region for storing 
the check data for determining whether the written control 
program is correct, i.e. check data 2 for adjusting the check 
data 1 described above, and check data 3 for determining whether 
20 the check data 2 are correct. The check data stored in the area 
C are written every time when the area B control program is 
written. 

As shown in FIG. 3, the EPROM 32 has three memory regions, 
i.e. area D, area E and area F, similar to the EEPROM 32. The 
25 area D is a memory region for storing the same type of data as 
in the area A in the EEPROM 32. The data 'are used for 
determining the connection of the EEPROM 32 (described later) 
and the compatibility of the apparatus to the control program 
for writing stored in the area E. 
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A control program (new control program) for writing is 
stored in the area E. Note that various other data for 
operating the device are included along with the programs for 
executions of the device. The programs and data are written to 
5 the area B in the EEPROM 32. 

The area F stores the check data such as the new check data 
2 and check data 3 corresponding to the control program for 
writing in the area E. The check data are used for checking the 
control program in the area B in the EEPROM 32 written with the 
10 contents in the area E in the EPROiXl 34. Note that the check 
data are set when the control program for writing is created. 

In the embodiment of the invention, the printed circuit 
board is provided with circuits for starting up the IC socket 41 
and the EPROM 34. The EPROM 34 is mounted on the IC socket 41, 
15 so that it is easy to write to the EEPROM 32. A writing unit 
with the EPROM 34 mounted thereon may be connected to the single 
chip computer 30 on the print circuit board through a connecting 
member such as a connector from outside. The EPROM 34 is 
provided for storing the programs and writing data as the 
20 external memory medium. Alternatively, it is possible to use 
other storage media such as a memory card, a memory stick, or a 
storage apparatus such as a personal computer. 

An address map allocated by the CPU 31 will be explained 
next. FIG. 5 is a diagram showing an address map of a memory 
25 region to which a CPU of the control unit accesses in the 
automatic document feeder according to the emboqliment of the 
present invention. Addresses OOOOh to OOFFh are assigned to a 
function register region. Addresses OlOOh to 02FFh are assigned 
to the RAM 33. Addresses 0300h to OFFFh are assigned to the 
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EEPROM 32. Addresses 1300h to IFFFh are assigned to the EPROM 
34. 

FIG. 6 to FIG. 11 are flow charts showing a writing 
operation using a control program in the automatic document 
5 feeder according to the embodiment of the present invention. A 
process of writing with the control program in the automatic 
document feeder according to the embodiment of t'he present 
invention will be described with reference to FIG. 6 to FIG. 11. 
When the power is turned on, an I/O board is initialized 

10 (STIOO) . The connection judgment processing program is executed 
to determine whether the writing data storage device EPROM 34 is 
connected to the I/O board (STIOI) . At this time, the 
connection judgment processing program stored in the* area A is 
read out and temporarily stored in the RAM 33. 

15 As shown in FIG. 7, in the connection judgment process, the 

area D in the EPROM 34, specifically a plurality of specific 
addresses in the region assigned to the addresses of 1900h to 
IFFF, is accessed to determine whether, the data of the specified 
addresses match the predetermined connection judgment values 

20 (ST200 to ST201) . When the EPROM 34 is mounted on the IC socket 
41, data matching the predetermined values are read. When the 
EPROM 34 is not mounted on the IC socket 41, data different from 
the predetermined values are read. In the embodiment, when the 
EPROM 34 is not mounted, the single chip computer input port is 

25 pulled up, so that FFFF is read. 

The same data are stored in the area D in th^ EPROM 34 and 
the area A in the EEPROM 32. Accordingly, the data in the 
EEPROM 32 at addresses thereof corresponding to the specified 
addresses in the EPROM 34 are used as the connection judgment 

30 values. The data at the corresponding addresses in the EEPROM 
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32 are compared with the data at the specified addresses in the 
EPROM 34 to determine whether the EPROM 34 is mounted on the IC 
socket 41. When the data at the specified addresses in the 
EPROM 34 match the predetermined values, it is determined that 
5 the EPROM 34 is connected (ST202) . When not match, it is 
determined that the EPROM 34 is not connected (ST203) . 

Accordingly, it is determined whether the E^ROM 34 is 
connected. When it is determined that the EPROM 34 is connected, 
the writing mode is operated to write the control program. When 

10 it is determined that the EPROM 34 is not connected, the normal 
mode is operated to operate the device using the normal control 
program (ST102) . In other words, depending on whether the EPROM 
34 is mounted on the IC socket 41, it is automatically 
determined whether the writing mode is operated, and the program 

15 is automatically written. 

In the writing mode, the display apparatus 39 displays that 
the program is writing (ST103) . The apparatus compatibility 
judgment process is operated to verify that the control program 
stored in the area E in the EPROM 34 is compatible with the main 

20 apparatus and is a correct control program (ST104). As shown in 
FIG. 8, the apparatus compatibility judgment process determines 
whether the data in the area D in the EPROM 34 match that in the 
area A in the EEPRM 32 (ST301) . When the data match, it is 
determined that the control program in the area E in the EPROM 

25 34 is compatible with the apparatus (ST302) . When the data do 
not match, it is determined that the control program in the area 
E in the EPROM 34 is incompatible with the apparatus (ST303) . 

When the apparatus is different from a normal apparatus, at 
least one of the actuator such as the motor to drive the 

30 apparatus, the sensors, the control circuits and the single chip 
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computer is different. Accordingly, all the data in the area D 
in the EPROM 34 do not match that in the area A in the EEPRM 32. 
Therefore, by comparing all the. data in the area D in the EPROM 
34 to that in the area A in the EEPRM 32, it is. possible to 
5 determine whether the control program stored in the area E in 
the EPROM 34 is compatible with the apparatus. 

When the control program is determined to be i'ncompatible 
with the apparatus at ST105, an error" is displayed (ST180) and 
the writing operation stops. When it is determined that the 

10 control program is compatible at ST105, the content in the area 
A in the EEPROM 32 is read and temporarily stored in the RAM 33 
(ST106) . The program stored in the RAM 33 is executed to 
perform the writing operation. 

In the writing operation, the erasing process is executed 

15 to erase the data in the area B and area C in the EEPROM 32 
(ST107) . The erasing process is executed to erase the content 
of the area B first, then that of the area C as shown in FIG. 9 
(ST401 to ST402) . The content of the area B is erased after 
that of the area C is erased. Accordingly, it is possible to 

20 securely determine whether the program is written correctly 
after the power is restored, if there is power outage during the 
erasing process. In the erasing process in the embodiment, all 
data in the areas B and C is written as FFFFh. 

Next, the new control program data in the area E in the 

25 EPROM 34 is read according to the address and written to the 
area B in the EEPROM 32 (ST108) . Accordingly; the control 
program data are written to the area B in the EEPROM 32. When 
the writing of the control program data to EEPROM 32 is 
completed, the writing data check 1 process is executed (ST109) . 

30 In the writing data check 1 process, it is determined whether 
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the control program is correctly written to the area B in the 
EE PROM 32. 

As shown in FIG. 10, the stored control program data are 
added to the content written to the area B per 16 bits, and the 
sum of the area B per 16 bits is calculated (ST501) . The 16 
bits sum value is subtracted from the check data 1 in the area A 
(ST502) . The subtracted value is compared with the cVieck data 2 
in the area F in the EPROM 34 (ST503) . When the subtracted 
value does not match, it is determined that the control program 
is not written correctly and there is a . writing error (ST506) . 
When the subtracted value matches, the subtracted value is 
processed through bit conversion to obtain converted data, and 
the check data 3 in the area F in the EPROM 34 are compared to 
the converted date (ST504) . When the check data 3 match, it is 
determined that the control program is written correctly (ST505) . 
When the check data 3 in the EPROM 34 do not match, it is 
determined that the writing of the control program is erroneous 
{ST506) . 

When it is determined that the control program is written 
correctly to the area B in the EEPROM 32, the check data 2 and 
check data 3 in the area F in the EPROM 34 are written to the 
area C in the EEPROM 32 (STllO) . It is displayed that the 
writing operation is completed (ST112) . When the control 
program is not correctly written to the area B in the EEPROM 32, 
an error is displayed (ST113) . 

The check data 1 are specific values stored i'n the area A, 
i.e. a write protected area. The check data 2 are adjustment 
values for adjusting the check data 1 by adding the check data 2 
to the sum value of all data in the area B. The check data 3 
are the converted data in the check data 2. 
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When it is determined that the EPROM 34 is not connected 
and the normal mode is operated at ST102, as shown in FIG. 6, 
the writing data check 2 process is executed (ST120) . In the 
writing data check 2 process at ST120, the converted data in the 
5 check data 2 are compared to the check data 3 to determine 
whether the check data 2 are correct. Accordingly, it is 
possible to determine that the erasing and writing prbcesses are 
completed normally and the data is written correctly. 

When it is determined that the converted data of the check 

10 data 2 match the check data 3 at ST601, it is determined that 
the check data 2 are correct, and the process moves to ST602. 
When the converted data of the check data 2 do not match, it is 
determined that the check data 2 are incorrect and the written 
data are erroneous (ST605) . Accordingly, when the writing 

15 operation is interrupted while the new program or data is 
written and the power is supplied after removing the EPROM 34, 
the sum of the data when the writing operation is interrupted 
matches the sum of the data written normally. Even when the 
check data 2 are FFFF, the check data 3 are different from FFFF, 

20 so that it is possible to securely determine whether the data 
are written correctly all the way to the end. 

When it is determined that the check data 2 are correct at 
ST601, the data in the area B and the check data 2 in the area C 
are added every 16 bits (ST602) . The added data are compared to 

25 the check data 1 in the area A (ST603) . When both values match, 
it is determined that the written data is correct '(ST604) . When 
they do not match, it is determined that the written data are 
erroneous (ST605) . In other words, in the writing data check 2 
process, the check data 2 and the sum data of the check data 2 
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and the control program data are checked to determine whether 
the control program is written correctly. 

When it is determined that the control program and data are 
written correctly in the writing data check 2 at ST120, the 
control program is executed to startup the apparatus {ST122) . 
When it is determined that the control program and data are not 
written correctly, an error is displayed and prdcessing is 
stopped (ST123) . Specifically, the first judging means is 
executed in the writing data check 2 process, in which it is 
determined whether the correct control program and data are 
stored in the EEPROM 32. The second judging means is executed 
in the process in which it is determined whether the erasing and 
writing processes of the control program and data in the EEPROM 
32 are performed normally. 

With reference to FIG. 12, the check data 1 to 3 will be 
explained. The control unit of the automatic document feeder 
uses the check data 1 to 3 for checking the writing operation. 
FIG. 12 is a data map to explain the check data. In the 
embodiment, among the storage areas in the EEPROM 32, the area A 
is assigned addresses of 00 to OF; the area B is assigned 
addresses of 10 to IF; and the area C is assigned addresses of 
20 to 2F. 

A value of FFFh is stored at the addresses of 00 to OD in 
the area A as the check data 1. The data at the addresses 10 to 
IF in the area B are added every 16 bits (2 bytes) to obtain the 
sum value equal to 2AD3Fh as data. Since the dataware expressed 
in 16 bits, the highest position value '2' of the data is 
deleted, so that the sum value of the data in the area B is 
AD3Fh. The sum value (AD3Fh) is subtracted from the value of 
FFFFh stored, in the area A as the check data 1 to obtain 52C0h, 

18 



r 



and 52c0h is stored at the addresses 20 to 21 in the area C as 

the check data 2. 

When the power is turned on to execute the check data 2 

process, and the check data 2 (52C0h) are added to the sum of 
5 the data in the area B (AD3Fh) , the check data 2 return to the 

original FFFFh (stored in the area A as the check data 1) . In 

other words, the check data 2 have a function of an' adjustment 

value for verifying results of the calculations. 

The check data 3 are stored at the addresses 22 to 23 in 
10 the area C and are AD3Fh, i.e. a converted value of the check 

data 2 (52C0h). The check data 3 (AD3Fh} check the check data 2. 
According to the embodiment of the present invention, the 

predetermined connection judgment value to be compared to the 

data at a specified address in the connection judgment process 
15 is set as the prearranged data stored, in the area A in the 

EEPROM. It is also possible to set the connection judgment 

check regions in the area A in the EEPROM and to the area D in 

the EPROM, and to access the connection judgment check region in. 

the EPROM and read out the data. By comparing the data to the 
20 data in the connection judgment check region in the EEPROM, it 

can be determined whether the EPROM is connected to the IC 

socket 41. 

According to the embodiment of the present invention, the 
check data 3 are the converted data of each bit of the check 

25 data 2. The system compares the data converted from each bit of 
the check data 2 and the check data 3 to determine whether the 
erasing and writing processes are completed normally when the 
power is turned on. When they match, the writing is completed 
normally. When they do not match, it is determined that there 

30 is an error in the writing process. It is also acceptable to 
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write specific data in the area C, specifically data different 
from FFFFh, when the check data 3 are erased. Accordingly, it 
can be determined whether the writing is completed normally by 
determining whether the specific data written in the writing 
5 data check 2 process executed when the power is turned on match 
the predetermined data. Note that in this case, when executing 
the erasing process, the check data 2 are erased before erasing 
the check data 2 in the area C and area B. The writing is 
executed after writing the check data 2 to the area B and area C, 
10 when executing the writing process. Accordingly, it is possible 
to accurately determine whether the writing process is completed 
normally. 

According to the embodiment of the present invention, the 
check data 1 specific to the device are preset in the area A in 

15 the EEPROM 32. The check data 2 are adjusted so that the sum of 
the control program data written to the area B matches the check 
data 1. The data written to the area B are checked. As shown 
in FIG. 12, while storing the sum value that operates the sum of 
the data written to the area C\ the converted value of each bit 

20 of the sum value data is stored. Each time the power is turned 
on, it is determined whether the converted value of each bit of 
the sum value data and the sum value check data match. When 
they match, it is possible to determine whether the sum of the 
data stored in the area B and the sum value match. In this case, 

25 when the converted value for each bit of the sum value data and 
the sum value check data match, and the data sum 'stored in the 
area B and the sum value match, it is determined that the data 
are correctly written to the area B'. Note that in this case, 
the converted data for each bit of the check data 2 and the 

30 check data 3 are compared when determining whether the check 



data 2 are correct. It is also perfectly acceptable to add the 
check data 2 and the check data 3. When the result is FFFFh, it 
is determined that the check data 2 is correct, since the 
converted data for each bit of the check data 2 are the check 
5 data 3. When it is not FFFFh, the check data 2 are incorrect. 

According to the embodiment, the converted data for each 
bit of the check data 2 are the check data 3. 'it is also 
acceptable to add or subtract a constant predetermined value to 
or from the check data 2 to obtain values as the check data 3. 

10 It is also acceptable to add a constant predetermined value to 
the sum value, in the same way as the sum value check data 
described above, or to use a value subtracted for the sum value 
check data. Specifically, it is preferable that the check data 
3 be different from the check data 2. and have a specific 

15 relationship with the check data 2. 

According to the embodiment of the present invention, the 
connection judgment processing program, the erasing process 
program and the writing process program are stored in the 
startup program area (area A) in the EEPROM 32 in the control 

20 unit 31 of the automatic document feeder 100. It is determined 
whether the EPROM 34 is mounted on the IC socket 41 when the 
power is turned on. When the EPROM 34 is connected, the erasing 
and writing operations are automatically performed on the 
writing area (area B) in the EEPROM 32, so that there is no need 

25 for a dedicated apparatus or operating means for specifying the 
writing operation when writing the EEPROM 32. ' The writing 
operation to the EEPROM 32 is performed automatically simply by 
mounting the EPROM 34 on the IC socket 41. 

According to the embodiment of the present invention, in 

30 the check area in the EEPROM, the data for the first check for 



determining whether the written control program is correct, and 
the data for the second check used for determining whether the 
erasing and writing processes are completed normally are written 
when writing the control program. Based on the data for the 
5 second check, it is determined that the erasing and writing 
processes are completed normally and the data are written 
correctly. Then, it is determined whether the program written 
by the data of the first check stored in the first memory region 
is correct. Accordingly, it is possible to check whether the 

10 correct control program is written normally. Particularly, like 
the automatic document feeder 100, when a device is used as an 
option for other devices (such as a copier) , it is easy to 
upgrade such as adding a new function according to an apparatus 
with the device, and it is possible to confirm an update of a 

15 control program. 

While the invention has been explained with reference to 
the specific embodiments of the invention, the explanation is 
illustrative and the invention is limited only by the appended 
claims . 
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